Abstract The purpose of this paper is to discuss the current diagnosis of Eagle's syndrome (elongated styloid process) and to discuss a new and a much simpler technique for styloidectomy with an intraoral approach which can be used in local anesthesia. Easiness to perform, non-association of any anesthetic complications and avoidance of an extraoral scar dictates that this approach can be practiced much safely in patients with elongated styloid process.
Introduction
Eagle's syndrome, also known as elongated styloid process, is a condition that may be the source of craniofacial and cervical pain. It is known to occur when either the total length of the styloid process is longer than 25 mm [1] or when stylohyoid or stylomandibular ligaments [2, 3] are ossified. Its incidence has been reported variably in literature (1.0-84.4 %) [1, 4] . The symptoms related to Eagle's syndrome can be confused with those attributed to a wide variety of facial neuralgias and/or oral, dental and TMJ diseases but adequate history, proper clinical and radiological examination and sound knowledge of mimicking pathology can help in diagnosing the disease. In this paper, Eagle's syndrome presenting as pain of dental origin is described and a new simpler intraoral surgical procedure has been discussed to treat the same.
Case Report
Two patients presented with a complaint of discomfort while swallowing and dull pain behind the maxillary arch (left side in both the cases). The pain radiated to the mastoid areas and was lessened on bending the neck to the ipsilateral side. There was associated dysphagia, headache, discomfort on extension of the tongue.
Diagnostic Work Up
The patient's past medical history was non-contributory and there were no extraoral findings. All the other possible causes of pain that is, odontogenic, oral lesion, dental, neuralgic and muscular, and temporomandibular diseases were ruled out.
The differential diagnosis was based upon the knowledge of the conditions that mimicked the kind of pain, which were orderly excluded to arrive at a conclusive diagnosis. The differential diagnosis included but was not limited to Glossopharyngeal neuralgia, Superior laryngeal neuralgia, Occipital neuralgia, Sphenopalatine neuralgia, Nervus intermedius neuralgia, Cephalalgias migraine, Cervicogenic headache, Oromandibular disorders temporomandibular joint disorders, impacted, Unerupted or distorted third molar, Faulty dental prostheses, Sialolithiasis, Tonsillitis, Otitis Mastoiditis, Foreign bodies, Inflammatory and neoplastic processes in the oropharyngeal and esophageal areas and other psychosomatic diseases.
Intra-oral palpation [5] of the pharyngeal area was done using index finger under local anesthesia using 15 % lignocaine spray in pharynx. The palpation of pharyngeal area revealed a pointed bony outgrowth, that was felt below the pharyngeal soft tissues. The tenderness on palpation in both the cases revealed elongated styloid processes which was absent on contralateral side and therefore the diagnosis of Elongated styloid process was made.
The diagnosis was supported on orthopantomogram which was showing elongated styloid process with an ''s'' shaped bend in the styloid, suggestive of forward course of styloid making it travel towards the pharynx and hence impinging in pharynx and also making it palpable intraorally (Figs. 1, 9 ).
Styloid process is always present, but is not always visible on routine radiograph if normal in length, because it overlies other skeletal structures [6] . CT provided complimentary information to that of plain radiography (Fig. 2 ).
Surgery Anatomy (Fig. 3) The styloid process is a thin, elongated, cylindrical bony projection that is situated anteromedially to the mastoid process. Its length varies from 2 to 3 cm. Posterior to the styloid is the facial nerve, which emerges from the stylomastoid foramen. Medial to styloid, moving posterior to anterior are the internal jugular vein (with XI, XII, X and IX cranial nerves) and the internal carotid artery. Medial to the tip of the styloid process are the superior constrictor muscle and the pharyngobasilar fascia, which lie adjacent to the tonsillar fossa. Lateral to the tip of the process is the external carotid artery that bifurcates into superficial temporal and maxillary arteries. The stylohyoid ligament extends from the styloid to the lesser cornu of hyoid bone.
Technique
After being diagnosed as cases of Eagle's syndrome secondary to elongated styloid process, the patients underwent surgical removal of the elongated styloid bone through an intraoral approach.
Preparation
After through investigations, patients were scheduled for surgery under local anesthesia. Premedication was given in the form of Diazepam 10 mg i.m. and Atropine Sulfate i.m. Preoperative prophylactic antibiotics were given in the form of Amoxycilliin 500 mg oral, 1 h before surgery which was then continued as three times a day for 5 days. 
Anesthesia
Local anesthesia was given as submucosal infiltration along medial aspect of ascending ramus and vicinity of styloid process after giving intraoral mandibular nerve block using 2 % lignocaine with 1:80000 adrenaline.
Incision
Incision is given along the ascending border of the ramus, cutting through mucosa and submucosa (Figs. 4, 10) . Then blunt dissection is done with curved hemostat, thereby dissecting posteriorly, medial to the medial pterygoid muscle and lateral to the superior constrictor muscle (Fig. 3) . Styloid apparatus is exposed and incision is given along the periosteum (without disturbing the styloid attachments) to deglov the styloid process (Figs. 5, 11 ). The naked styloid was grasped between two hemostats and was fractured (Fig. 6 ). The fractured process was freed and was removed (Figs. 7, 12 ). The muscles and the mucosa were then closed to attain a perfect closure (Figs. 8, 13 ).
Postoperative Care and Follow Up
Patients were given postoperative analgesics (Ibuprofen 400 mg TDS for 3 days) and were discharged after 6 h with appropriate postoperative instructions. Sutures were removed on the seventh postoperative day and regular follow ups were done. 
Results
Surgery was uneventful, and follow ups revealed that the patients had remained symptom free after surgery.
Discussion
Eagle's syndrome is an aggregate of symptoms that includes recurrent throat pain, foreign body sensation, dysphagia, and/or facial pain as a direct result of an elongated styloid process or calcified stylohyoid ligament. Although approximately 4 % of the population is thought to have an elongated styloid process, only a small percentage (between 4 and 10.3 %) of this group is thought to actually be symptomatic [7] .Radiographic studies have shown that a normal styloid process is generally less than one inch (about 2.5 cm) in length [8] . The thickness of a normal styloid process varies between 2 and 5 mm [6] . Elongated styloid processes or one with bent course in a forward direction can elicit oropharyngeal pain not pertaining to impacted or unerupted third molars or dental caries or any other cause. Careful palpation of the tonsillar fossa which elicits the patient's pain and a panoramic radiography examination which can show a correct picture of the elongated styloid process confirms the diagnosis.
Treatment for Eagle's Syndrome include nonsurgical treatments comprising of reassurance, nonsteroidal antiinflammatory medications, and injections of steroid [2, 9] and local anesthetics (1 % lidocaine or novocaine) at the hyoid bone's inferior cornu or into the inferior tonsillar fossa which is the most common non-surgical treatment. Its effectiveness has not been substantiated [10] .
Among surgical treatments, transpharyngeal [11] manipulation with manual fracturing of the elongated styloid process has been described as an office procedure performed under local anesthesia of the transpharyngeal area [12] . This treatment is associated with poor outcome due to stylalgia [13] . Hemorrhage of major vessels cannot be managed appropriately when using this approach [14, 15] . In addition, the glossopharyngeal nerve may be damaged [16] . Also, it has been heavily criticized because of the increased risk of deep space neck infection and poor visualization of the surgical field (must be performed through the mouth).
Another surgical treatment advocated is the extraoral [17] approach which can be criticized because of its prolonged duration, morbidity and involvement of adjacent anatomical structures. Two reported surgical complications are internal carotid thrombosis [19] and subcutaneous cervical emphysema [18] . Nevertheless, some authors [14, 15] , advocate the extraoral approach in cases where the styloid process has to be completely removed to improve access to other structures. This approach also improves visualization in case of hemorrhage and the risk of deep cervical infection is reduced.
Although both procedures are effective in removing an elongated styloid process, but none of the two is free from complications.
Our technique differs from the intraoral transpharyngeal approach in that, dissection is kept lateral to superior constrictor, so there is no need of tonsillectomy and dissection becomes less time consuming. This technique not only benefits the patient of not having an extraoral scar, but also in being simpler.
It is important to note here that in the OPG (Figs. 1, 9) , the styloid process is not reaching the angle of the mandible (Figs. 10, 11) . It is because of a sharp bend in the middle of the styloid process which caused tip to be located more anteriorly causing impingement on the lateral pharyngeal wall (which lies in front of the styloid tip) and hence discomfort and pain to the patient. Further, the osteotomy in our case, is not done at the stump (base), thereby showing the length to be 3 cm in the picture (Figs. 7, 12) .
In literature, haemorrhage of major blood vessels [14, 15] and possible risk of glossopharyngeal nerve damage has limited the use of intraoral approach but with our technique, by careful dissection and restraining to the anterior compartment of the lateral pharyngeal space which houses no vital structures (vital structures are a part of reterostyloid space- Fig. 3 ), these complications can be avoided (Fig. 13) .
